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Optically active hydroxyethyl azetidinone derivs . prepn, - from 

optically inactive acyloxyethyl azetidinone derivs. using microorganisms or 

enzymes 
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Number of Countries: 001 Number of Patents: 002 

Abstract (Basic) : ^,J1280295 A 

Beta-lactam epds are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkylsulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3 - (1 -hydroxyethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3- (1 -acyloxyethyl) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (I AM 
1660), Bacillus subtillis SANK 76759 ( I AM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232) , Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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«f ) f U A ^^»JB ^ o ' h ^ 7 7 4 - ( V 
^ o^tty/^gif ^ = 1/t , U.V 7 v 7* 

teffi , Rf = o.32 ) i 0 fflJKt 6 t § 6!){t^% 

21 mp i> 1 & b ft tz o 

^"^l** -U5' (0=1 , CHc^j ) 

NMR ( CDdj ) , Jppni : 1. 2 7 ( 3 H , d , J = 6 Hz ) . 
2-55(lH,d,J = 2Rz). 3.38(1H.dd,J = 2&i>*4 
Hz), 175(3H.a), 41-4.5 ( 1 H , m ) , 4. 6 0 ( t H , 
t . J = 2Bz) , 6.7 5 - 7.6 0 ( 4 H , A 2 B 2 M) 

mi m 2 

( 3R , 4R ) - 1 - ( 4 - > M 7 7 x ^ ^ ) 
-3-C(lR)-b K^->ifA.)-^-if 




ffflMS 61-280295 (7) 

d* — 3.4 — h?;/*— 1— ( 4- / h * V 7 
x a a* ) - 3a — C (IS*) — 1 - T-fc M 7 X f > ) 

— 4— if s^ - 2— 7 -tf t y («o £r 
5* 2fi « i <!: ffi « k: £ , ^gtUi^ft^^ 
1 3 «? n h *l tz o 

Rf = 0. 3 2 ( 'y^o^ + f y/j^Rif ^=J/1) 

CO* 4 +77' ( 0=1 , OHc^j ) 

mp 96 - 1 0 5* 

NMR ( CDc4 5 ) ^ppm .' 1. 3 7 ( 3 H , d , J = 6 Hz) , 
2.55 ( 1 H , d , J = 2flz) , 140(lH,dd,J = 2.4flz), 
3. 7 5 ( 3 H , s ) , i9-44(lH ( m) , 4. 4 5 ( 1 H . t . J 
= 2Rz) , 6.75-7.6 ( 4 H , A 2 B 2 ) 

nmm 3 

(3S.4S) -1 - ( 4 - > K^y/ 7 x^/u) 

~3-C(lR)~1 - fc Ko^yxfAQ-4- 

- 2 - 7 -tf f -y y >- 



OH 




6£ — 3. 4 — h?^.*— 1 — ( 4 — > K * 7 
x ^ ,u ) -3o-((lR*)-l-^y/>(^^+.y 
x a- } _ 4 _ x ^-^_ 2 _ 7 ^ f y x 
( 50 0 n?) ^ Bacillus aubtilla SANK 7 6 7 5 9 ( IAM 
1069)t#fcAgK:.t 0 2 8 *C T: 2 4 B£ M & £ }Jg 

4ffl4i«# (51BV) * '/ 9 h 

^ 7 7 -f — ( y^ o^#ty/S®if ^ = 
t/1 ) *C J: 0 If m "f * t § ft ft ^ % 1 4 8 «? 

CO" _ 20Q . ( 0== , ( CHc ^ 5 j 
mp 1 3 3- 

nmr tt^j&flj 1 -e^f,Ktffc^«jotnt- 

flj 4 

(33,43) -1 - ( i - / Y * *y 7 3L ^ a, ) 

-3-C(lR)-t K p » ^ x f /u ] - 4 - x f 

- - 2 - 7 -tf f .y y x 



OH 




d^ — 3.4 — y ? y * — |_ ( 4— > h # 7 

x ^ a- ) -3a-C(lR*)-1 ^ y <i * v 

x ^ a* ] - 4 — x ^ ^ a- - 2 - 7 -tf f ■/ y 
(l20mp) Aapersillua niger SANK 1 3658 (ATOO 
9H2) t^!CAfi£*CXf)28lCf48^Mfii: 5 i§ 
*"f * . #*fc*^S*xfA,fcttJLT*#bn* 
ffi £ « # ( 1 0 8«? ) »J *^/w»H>> o ^ h p 

7 7 >f - ( •y^o^ + ty/ft®i f .^ = t/1) 

K X Offfitii 8 w <k * » 21 v a* « *> * * • 

C<0£ 4 ' -8 7* (0=1 . CHc/ 5 ) 

nmr tl % ft ffi i ■CinHtf^^O^ni:- 



— 621 — 



* m m 5. 

(3R, 4R)-1-( 4 - > Y*V7 3L-a,) 

^ A' — 2 — T -fe v> y ^ 




d/-3. 4-h7X^-1— ( 4 - > h 4r > 7 
x — >v ) — 3a - [ ( IS* ) — I - y V <\ 

it * C/ X f- ] - 4 - x ^ s A, - 2 - T M f- & 
y y { 128 ) Bacillus subt i !i s SANK 7 6 5 6 9 
( IAM 1 069 ) if ^CA&KJ: 0 2B tt36 
MS £ 5 J£ * -f * <, «*«^^6Jxf A-iiUL 

2 1 9 ■* ) * -y >; # ^ » 
Y r 7 y <i - (*sf*~**ir's/&&L 



^raBgGi-280295 (8) 

mp 128° 
^ W 6. 

(33, 4 3 ) ■ 1 - ( 4 - > h » K y /v) 
-3-C ( 1 ^ ) - 1 - t K o t -V i f > ) - 4 
-x^-=a^ - 2 -. 7 f ^ ; ^ 




* * V *}- a, ] - 4 - x .=. yu - 2 - T -tf ^ ^ 
y x ( 80 ) fc- Bacillus subtilis SANK 76759 
i^U^U 0 28 c -C 48 ^fHUS t 5 -f 

£ St * ( l84-?)^.yij^yM||s; 0 T^ 

7 7 - ( a ^*fy /K(gXf ^ = 1/1 , 

uv^r^a, Ri-o.22 )k: J: 0 flf^t i i § 

#J ft *fc 10 ■? i» i <b K t 0 

C<0£ 5 ° -19.5° ( 0 = 1 , 0H0/ 5 ) 



NMR (CDC/j) Jppm ! 1.2 4 ( 3H. d, J = 6H2 ) f 
2.39 ( 1H, d, J=2Hz ) , 3.22 ( 1H, dd. 
J = 2, 5Hz ) , 3.7 0 ( 3H t s ), 3.9-4.4 
( 1H, m ) , 3.95 C 1H, d, J = 1 5Hz ) , 
4.59 ( 1H, d, J = 15Hz ) , 6.7 0 - 7.2 5 ( 4H. 
A 2 B 2 m ) 

* m n 7. 

( 33 , 43 ) - 1 - C 4 - J h * y ^ y y ) 

- 3 - C C IB ) - 1 - H K ° ^ -V x f ) - 4 
-X^-^yu - 2 - 7 -tf f ^ y X 




d<-3. — ( 4-> h * -y 

y ^ ) - ja - [ ( 1 R* ) - 1 - * J a, 
* -y x /u ] - 4 - - 2 - T-hf^v>y 

^ ( 188 ) Pichia farinosa SANK 5 80 6 2 
( IAM 4 303 ) £ #fc B I 0 28 t X" 48 8$ 



t t^bK6<!4Si^ ( 1 7 9 «9 ) * y »; * y /u 
MM 9 a h ^ 7 7 <f - ( •y^D-^^T-v/g^ 

«it^=i/i )icj:o»«t5i § to ft 

% 13 ■Fi^P>K/c 0 

Co] 2 d° -8° ( 0=1, CHCitj ) 

nmb *t « « ffl 6 -ZVhhHtzit&yb<0*:tit — 

8. 

(33, 4S ) - I - ( 4-> ^^x^) 
( 1R)-1-fcK°*-yx^/i,)-4 
-xf - a^ - 2 - T -bf ^ y y x 




- 3, 4 - h 7 y ^ - i - { 4 - > 
x ^ ju ) - 3 a - C ( 1 R* + 
♦y X /u ] - 4 - xfrA,-2-7-tf ^/y 
( 38 «?)^r Pichia fariuosa SANK 58062 ( IAM 
'303 ) t fl* K B m K X 0 28 t "C 48 Rfl fit 



4i § tf) fk 5 * ifi 1§ p> n tz o 

C<Od° -120° ( C=0.5, 0HO4 5 ) 

NMR tt ^ ft M 1 "C 14 h tl tl it # O * n <b - 

( 3S , 48 ) - 1 - ( 4 h * y ^ v> A/ ) 

- 3 - C ( 1R ) - 1 - K ° ^ V x f ] - 

4-x^d.yu-2~T-t;f L v/y ^ 



OH 



CH3 



A, 



0CH5 



di - 3. 4 - h 7 ^ * - 1 - ( 4-> 
y ) - 3a - [ C is* ) - 1 -Tt |< + 

^ A" } — 4 — if - 2 - T -bf f ^ y ^ (31 

■y ) £r Pichia farinosa SANK 5 8 0 6 2 ( I AM 4 3 03 ) 

£#KA«fcicj:9 28 t-T:-4SB5fflJS#-J-*p t§ 
C«Dd° - 16 ° < 0=0.4, oho/j ) 



ftM 61-280295 (9) 

nmr \t % ft m 6 tW^ntib^^O^h t - 

55 Mi 09 1 0. 

(38, 4S ) - \ - C A - / Y * -y y 3L - a, ) 
-3-C ( 1R ) - 1 - t Ko+vi^yu] — 4 
-7x-A'^^-x^ = A' - 2 - r-t^- yy ^ 

^^O0H 5 

d^-U-M^-1-( 4 - > h + V 7 
x -A>)-3a-C ( 1 R* ) - 1 1 v / -f a^ it 

* i/ JL ?- A, 3 — 4 — 7 X^A'^-^-i^-— A' — 2 

- T ^ v> y ^ ( 110 •? ) & Bacillus subtiiis 
SANK 76759 ( I AM 1069 ) <h#KlAffi^J:0 
2 8 t -C 3 B ftfl JS « "f * o J§*M^^fl2xf ^ 
"CttmL-C»P>*t3bfflfifejftfr( III ) * V V 
^^'^fljE/g^a^ ^ 7 7 - ( ^^o^^-tf 

■f % t s to f k -fr 22 v^m bnfco 



Ca] 2 ^ -123° ( 0=1, CHC£ 5 ) 

NMR CODC/3) * ppm : 1.35 ( 3H, d, J = 6Hz), 
- 2.25 ( 1H, s ), 3-41 ( 1H, dd . J = 6, 
Z5H2 ) f 3.71 ( 3H, s ), 4.28 ( 1H, q, 
J = 8H2 ) , 4.75 ( 1H, d, J = 2.5Hz ) , 
6. 6 - 7.6 ( 9H, m ) 

* m w 11. 

( 38 , 43 ) - 1 - ( 4 - > h y "y V A^ ) 
- J ( ( 1ft)-1-fcKa*fi*-AO-4 

-7i = A.f ^-if - 2 — r f- y y y 




-< # /u ) - 3a - [ ( 1R* )-1 - -< y / -* 

A-^-^-yx^A-3 — 4 — 7 X. — A,f-*Ji'r — A" 

- I - THff i^; x ( l60«?)*Bacillus 
Subt i l is SANK 7 6 7 5 9 C I AM 1069 ) £ ft K 1 0 



J: 0 2 8 t -C 4 BfcUttio ^ ^ f3c » x 

f ^tiaiijLtftbnsa^sift ( 92-0 * 
y vufA-mmy-a'* v r ? ? -r - c -y^o^ 
^^x/B^®x^^=i/i f uv 7 ^^aj, 

Rf*0.4 ) K X 0ffl»-r*£SaMfc^«M3«»tf 
^ K f: o 

Ca] 2 D 4 ° -54 3 ( 0=1 , CHO/ 3 ) 
NMR (ODOi 5 ) d ppm : 1.28 ( 3H, d, J = 6. 5 
Hz ) t - 14 ( 1H, S ) f 3.71 ( 3H, S ) , 
3.30 ( 1H, dd, J = 4,. 2Hz ) , 4.0 7 ( 1H, 
d, J = 15H2 ) , 4.60 ( 1H, d, J = 15Hz ), 
4.0^4. 3 (iH.m), 4. 28 ( 1H, d, 
J = 2H2 ) , 6.7 - 7.5 ( 9H f m ) 

9k mm 1 1 

( 3R , 4R ) - 1 - T 'J A. - 3 - [ ( 1 S )- 
t K° =^-yx^-^] - 4 - 7i-A-^-jj-xf-^=. 
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d£ - X i - Y ? s * - 1 ~ 7 ') ^ - 3a - 
C C tR* ) - 1 --<>';/-fA*;i-*$/x*-A*) - 
4_ 7 x = A'?-;*-x^ = a- 2 - 7 -t' f •/ / ^ 
C 5 20 ■? ) £ Bacillus subtilia SANK 767 59 
( I AM 1 0 69 ) £ ft K A & (fC J: 0 2 8 r X- 3 BK 

h ^ 9 7 4 - C y^o^ + ^^/W**^^ 
= 1/1 , R f *0.4 )icj:l)»«t%t B ^ ft * 
4to 4 3 m & % b titz 9 

Ca3 2 o° -3° ( 0=1, OHO* 5 ) 

NMR (ODO/j) * ppm : 1.29 ( 3H, d , J=6Hz), 
3.31 ( 1H. dd. J = 15, 5Hz ) t 3.4-4.4 
( 2H, m ) , 4,47 ( 1H, d, J = 2SHz ) , 
4.9 - 6.0 ( 4H, m ) , 7.1 - 7.5 ( 5H, m ) 

* tt m ii 

( 3 a » 4B ) ~ i s y y t k U a; - 3 - 

C ( is')- fcKp*v^^*Q-* - x ^ = 



ftfSJBS 61-280295 (10) 




d/-X4 — h7^^.-1 : y y t K U A* 

- 3a - C ( 1R*) 5x3/4 A** + yx*AO 

— 4 - x = a- - 2 — 7 f~ s / y C 9 0 ) 
* Bacillus subtilis SANK 76 7 5 9 ( I AM 1 0 6 9 ) 

c i%* m ) * *s n * # fin* * a * r * * 4 

*o.3 5 )fc*9fll«-r*£ B fcMfc * n * * ; 

C«D D +2.8° ( 0=0.94, OHO/ s ) 

nmr £ ^ fl! 6 X- ^ n ft ^ 1fc <o * n £ - 

H « fO 1 4. 

(33, 43 ) - 1 - ^ y ^ t K ') - 3 - 
[ ( 13 ) - t F ° * yxf-/iQ-4-x?- = A 




d<-3.4-h7>'^ — i- <•< y * K >J a* 

- 3« - C C IB* ) - 1 : x / -f a- * *y x 

^ A* ] — 4-x^^A-T-V^-v^y v ( 4 0* ) 

Bacillus subtilis SANK 7 6 759 ( I AM 1 06 9 ) 

tftKittx-tuM&m-rzo &mm*9iffi 
m m trnteKtom-}- * t Btoit&m to * 

COd° -52° ( 0=1 . OHO* 5 ) 

nmr it £ % m s t- n h tl tl S* it & %> <o * n 

*fc#J 15. 

(3S, 48 ) - 1 

C ( 1 R ) - K« + — 4— 7x«A* 




d< - 3, 4 - h 7 1 ! X 7 V* y A* — 

3a - C ( i »* ) - i ty / ^^fyif A'] 

— 4 -7. x^A-^-d-x^-^A* - 2 — ~T <f- *s J 
x(160-»)^fi^^13ifffl^^^#, *&® 

CO D -13° ( C=0.65, OHO/ s ) 

NMR (ODO/ 5 ) 3 ppm : 1-28 ( 3H, d, J = 6Hz), 

~ 2.8 ( 1H, S ) , 3.35 C 1H. dd , J = 3. 

5H2 ) , 4.2 ( 1H» ID ) , 4.34 ( 1H, d, 

J = 3Hz ) , (.04 ( 1H, 5 ) , 7.2-7.4 

( 1 5H, m ) 

1 4 - f ^ y ^ - 1 — C 4 — > y * j/ y x. =. 
a* ) - 3a - ( |-kKMfifA')-4- 
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OH 




d J-l4-t9>'*-1-( 4 -> h * X 7 
x s a* ) - 3a - ( 1 - -<://-! A**#f**- 
A' ) - 4 -a****'/*-*'-* — 7 M 5~ & / 
x 50 •* Bacillus subtilis SANK 7 6 7 59 ( IAM 

1069 ) £ # a £ k: J: 0 36 BS&fi ,t 5 ^ # -f 

* „ Jg**R*tt#x^A*X-ftmL-C»fcn?>*i 
£ #t # ( 50 ) * x y # ® ^ ° b ^ 

^ 74 _ ( x ^ o * -9- y/^t0L^f-^ - 1/5, 

^ fB & ft e it & to 5 * & # P> ix /c . 

?ki&n 17. 

3,4-b7v*-i-( * - > ^JLilZJLf 

/u ) - la — ( 1 - Kp^-^x^-a^) — 4- 

^ x ■/ ^ ^ ^ 7 ^? - ^ > ^>ry - 2 - T-tf^ 

* S ~s 



?5B3B3Sl-280295 (11) 



OH 




d/-3.4-h 7x^-1 - ( 4 - > h * x* 

7 X ■=• A* ) - 3a - C 1 ' s V ^ a * -X x 

As ) - 4 — *a*jK*x-/*-a-- 2 - T X X 

& ® * 5fc ^ b 'J **0#&T*<V-yA-7'D^-f 

^{4:90 vd^bil6o £ O ft Sfc 9 0 
Bacillus subtilis SANK 7 6 7 5 9 £ ff A & iC J; 

}> ? ? y 4 - ( □ ^ t y x f ^ 

= 1/1, R f 0.5 , uv 7 ^^ffi )KJ: 

^mn is. 

3, 4 - h 7 y ^ - 1 - ( 4 - / y * y y x. — 
) - Za - ( 1 - t K q *vx^a*)-4- 



7 X — *f~ As — 2 — T "fc" 7" X 



X 



SPh 



OCH3 



d / - 3. 4 - h 7 x - 1 - ( 4 — >» h * *X 

7 x ^ a- ) ~ 3a — ( 1 : x ✓ -f a* * V x 

^- ) - 4 — 7i-^f ^*^>K*A/>f A^- 
2 — ~T M f* y J x 20 Bacillus subt i i is 

SANK 76759 £ # K A & K J: 0 36 B$ f4 i§ * ~f * „ 

( '/^ B-s + f y/ft«xf jus 1/1 , Rf - 

0.4 1 ut ? y rum) kj: oimt4t*4t« 

* § to fk # % 5 -* a* » h n fc o 
* « w is. 

(38 t <3 ) > t - ( 4 - M #V7,x^^) 
- 3 - C ( 1R ) - 1 - t K»#f**-A>)— * 
4 _ x s a< - 2 - r ^ x x x 



OH 5 T~f 



OCH 5 

T £ X T -x 7 — -fcf ( N — Acylaminoacid 
aminohydrol ase EO 3.5.1.14 ) 500 5/kj/b* 

o ttMk a, h * * tr * Sf * * fc 'J * a* & fcr 

ffi ( PH 7.0 ) 50 ml K m i>* "f o C JX iC d| - 3, 4 
- h 7 X ^ - 1 - ( 4 - > h^X7X-A-)- 
3a - C C 1R* ) - T-t h^xx^A-3 - 4 - 
i^-A, - 2 - T * 7- X / X 49 0.05 % O 

Triton 100 <t i> K UQ X. * 0 £ <D jg Wl * 30 V 
X' 2 B IW « # T * . 5ICit%^«^f ^triffi 

ttHf?n6ffi4«(«:^^i^i £ & & *i 
■Jr * t S &U fk # % 1 0 * a** % b *t c 

Ca 3 2 j° -40" C 0=1 . 0 HO £ j ) 

NMR ^ M ^] 1 X- # 6 ^ tc it & % <T> % K £ - 

^ Dfi^ 20. 

( 3S f 4S ) - 1 - ( 4 - / h * X 7 X = A-) 
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— 3 — C C TR) — 1 — t K a * .> i 7. ] 
< - if s - 2 - 7 «tf f y y 



OH 

A 



ch 5 r-f 



OOH3 

T^ffM**©:*. «« ( Oarboxyl i Ch- 

ester hydrolase EC 3.1. 1. 1 ) 5 0 0 Jfi fj£ £ 0. 1 M 
■J ^ & & ft ft ( PHTO ) ?§ fl* L , £ n K d / - 
3. 4 - h 7 y ^ - 1 _ ( 4 - > h 4* -y 7 x .=. /u ) 
-3a-t(lR*)-1- 7 * h + '/ 1 f * ) 
- 4 - if-^A^ - y 60 ■? % fln 

, O^f 7* h ^ * #D 17^: r ^ <0 5 % * g 
fit tie COSftt J5 t -C 1 HH flH¥-ffco 

K & * ^ is #j 1 ^(Bi^^^i^-f^ig^fb^ 
12 *9 % h n.tz r 

C«] 2 D 2- -8 5° (0=1, OHO^j ) 

nmr n % m m i -c » n ft ^ % o * n <t — 
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^ ^ i. 

d < - 1 - 7 'J A/ - 3 - 7 ^ f ^ - 4 — 



CH 3 fi 



7" a a< * T^-ft K 1 f * £ ft: > f U 

y 2 0 |C S # U . 0. 8 7 ml <D 7 *) ^ 7 $ y & £>' 
^7kfpS^^^ r ^>'!?A4^^55DA, 20 t, 20 

* M * # • iS & , Z WLK 4 i S - A> i.5B 9 

* 1)Q . ^^^®»T-20 "C £ L , Ol^f ^ 

* T- y 1. 7 6 

15 i.5 ^r B iMt ts^aiir 20 r k -r * . s 

16 S & , » S ^ '/ 9 * ^* ^ 5 f ^ h .^a 
= 0.422cOg^ffc^^ 6 9 1* ^ & <, 



9 5 ~ 10 5°/ 0-0 3 « Hg ( ft fit 



) 



NMR (ODO^j) 5 : 128 ( 3H, s ), £56 
( 1H, d, J = 2Hz ) , 23 - 4.3 ( 2H ) , 



4.2 4 ( 1H, d, J= 2Hz ) , 4.54 ( 1H, t. ^^S^i, ^ ^ ^ ') * ^ ? \C V 

J = 2Hz ) , 4.9 5 — 6. 1 5 ( 3H, m ) ^o-»^77^-(-y^o^^ty:ftaJ 

IR (Liq.) fli"' : 1 760 , 1712, 2110 **^=3:i)iCJ:9ffl»[i-;&igtt{t£*te 

d * ~ 1 g y y b K V — 3 - 7 f ^ - R f = o. 3 5 ( •y^a-.^-^y :g^^x^-^=: 

4 - x ^ - 2 - 7 ^ f / x 2 : 1 ) 

NMR (ODO/ 3 ) <5 : 2.21 C 3H, s ) , 2.32 

✓A, ^ ( 1H, d, J = 2H2 ) , 4.22 C 1H, J = 2Hz ) , 

CH 5 pf 

0 ^" M y Ph 445 C 1H, t, J = 2HZ ) , 5.86 ( IH, s ) , 



Ph 



7.28 ( 10H, 3 ) 



y'a^A,^A,y^T^ M f*T*&zK^y-fefy IR (Liq.) cm-* : 2120, 1760, 1720 

2 0 ■/ IC » J» U • 2. 8 2 f O -< y y t K. U ^ T * £ 3* #J 3- 

x&tffc*ffi#^^*-y*^ 2 9 * fid 2 0 ft &l - I. k - Y y ~y * - \ - 7 \) a, - la - 

M « # . £ & & , L , 5* S * & * & ( i-u'q^yxf>)-<-x t ^ yu ~ 2 

ft > * U y 30 K m M L , 1.5 7 ? <D 4 * # 'S - T y y y 



Ol't 1./! liO^^r-fyifc- 20°- lOt -CflQ 



OH 

A. J* 

*-3<9tKl5tflK*i5tt-f4i(|eii.5 oh 5 pi 

^fW ) „ 20 ^oafb> t u ^^r JdL R Id « 

*tK5EU, jffiffi^^r^TK^^^^^-y^^frC'C di - 1 ~t';/w-3-t^^->u-4-x^ 
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= ^ - 2 - 7 f f •/ > V AQQ e? / f / - A, S 
ml K m& L * 7* ?% T 86 ■? <0 NaBH 4 * O < 0 JflJ 
* , HflKt 20 »M«f.ff«ftfaif /"k to A. 

A, y M V V f a y ? ? y 4 — ( <y f a ~> + ? 

s : & 8i * T = \ : i, *f = mm )K £ 0 
3 0 0 m & » h ttlz* 

NMR (CDO/5) d : 1.25 ( 1.25H, d, J=6.5 ) , 
1.2 9 ( 1.75H, d, J = 6.5Hz ), 2.4 5 ( 1H, 
m ) , 3.0 - 3.8 ( 4H, m ) , 3.8-4.3 
( 3H, m ) , 6.1 ( 3H, m ) , 
NMR Ol. 2 5 t \.19 O *S J? + Jf O & A* h ** / 
3* = 1/1.4 -C & * £ t 99 b & t t£ O fc o 

ft * K ft 4T NaBH 4 Oft$K:K--teU^h7" 

<f K * m \.* X ffl & * ^ fft b n o 
& 3| 0j 4. 

d/ - 3, < - h 7 - 1 — 7 'J /u- 3a- 

( I = y ✓ >f As**<y3L^As) - 4 - i ^ 

A ,«2 — T -tf ^ ✓ v 
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OCOPh 

ch 5 'rf 

ft^ffl 3 K J: Oftf: s» : b* * 1.4 : i o t& 

^^OT ^ 3 - ^fr «00 ^ t 20 i^O ^ 7*C X h 
-f y 134 ? & O' & £ $ 1 9 * fin X. Z> o Z <0 m 

m k m & k x r * * $ a* # y & * * * szz •* 
* m a. * <o t ± s o » iw * # • e^^^^^^r 

»D X. 7k ft 2 0 „ MgSO, -£ £ & o f§^if£& 
ij *7 ^ 7 yh^o^h^^^-f-C^ 

; a ^ t y : &^^x^/u = 5 : i ) {c J: 0 W 
«t5fc iKfk^t 917 ■» » *L o 

NMR (ODO/j) J : 1.5 0 ( 1.25H, d, J = 6.5Hz), 
1.5 4 ( 1.7 5H, d, J = 6.5HZ ) , 2.5 4 ( 1H ) , 
3.3 - 3.8 ( 3H, m ) , 3.9 — 4.4 ( 3H, m), 
4.9 — 6- 1 C 3H, m ) , 7. 2 - 7. 6 ( 3H , m ) , 
7.8 - 8.1 ( 2H, in ) 
NMR <0 1. 50 t \.S A <D y ? + A, (O ft, b> b R*/S * 
= 1 / I. 4 -C £ C t & W b J&* t t£ O /C o 



^ 3f #1 5. 

d< - 3,4 - h 7 ^ ^ - 1 — 7 'J vu - 3« - 

C ( 1R*) *y'/4A,yt*<yx.+/u*) - 4 - 7 

x-^f ^-if i a/ - 2 — T -tf *J> J y X U 
dl-X*-b7~s*- \ - 7 'I ^ - Ja - 

7x = A^^-^-x^ziyu - 2 — r -tf & y y 



OCOPh 

CH5 J1 



- SPh 



CH 5 
PhCOO ] r 



,3Ph 



^ + t>f^^^7fy 626 -e^r h 7 t K 
o 7 7 10 liKlgil, 7K^Tn-7*^/u«J 

I.S2 ) 2- 4 * 

JO^io * <0 t ± 30 # fc1 1K # & - 7 8 'C (C # £J 
*f*o C<O@TRtC0^^j4-C^fiJcU^'<^/^ 
A, # ( ft*, S* O * 3" r> ) 9H 10 h 7 

Wfit#t5o Ol't", J. Am. Chem. soc, 99, 
4405 (19 77 ) <0^&-C^fiJtL/C 7 X s x * 



yfi'^A'** - h C 03SO 2 0 ) 972 *?0 10 
iff h 7 t Ka 7 5 xjg^tJO^.?), -78 'C 
K -C — «F Pal 8t t* . fi^Sxf ^^)j0iO^t^ik 
7^^?i?)C^llD^i 0 S^SJxf ^K-Cttlll 

m « 4r ia W Alt 7k -c «t 0 Mgso 4 K:-£ 

? y 7 A — C '/ ^ n ^ + f •/ :g^£^^^>^ = 
10 : i ) J: 0ff«lLSWOR* {p 520 ■jfcj: 
O* s* # 200 » ix /c o 

R* ^ : fft 4fc <te « . H f = 0. 2 3 ( £ ft > * U ) 
NMR (ODO/j) 3 I 1.52 ( CH 5 , d, J = 6.5Hz ) , 
3.54 ( 1H, d, d, J = 6.5, 2.5Hz ) , 3. 6 - 
4.4 ( 2H, m ) , 4.51 ( 1H, d, J=2.5Hz ) , 
5. 0 — 6.0 ( 4H, m ) , 7.1 — 7.6 ( 8H, m ) , 
7.9-8.2 ( 2H, m ) 
IR ( Liquid ) cm' 1 : 1 7 6 0 , 1 7 20 

s* : mp 70 - i r a t = 0.31 ( & it > r 

V y ) 

NMR (ODCi 5 ) d : 1.55 ( CH 5 , d, J = 6.5Hz ) f 
3.3 — 4.1 ( 3H. m ) , 4.29 ( 1H, d, J = 
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15Hz ) , 4.9 - 61 ( 4H. m ) , 7.1 - 7.6 
C 8H, m ) , 7.9 - 8.2 ( 2H. m ) 
IR (Nujol ) cm" 41 : 1 7 6 0 , 1 7 20 

d/ - U - h 7 v * — \ : y y K ') ^ 

-3a-t(1S*)-1- t K ° =^ i f ^ ) - 
4 - x ^ A* — 2 - 7 -k' 'f- 7 / V 




&-%&\t<D&i-\ — i y y t k y a- — 3 — 
T a* — 4 - x ^ - 2 — 7 <r y / y 
\.B9*Z0Bt(D*ss-A'KBMi** -20 r 

t NaBHj 250 flD 1*1 S X 5 # (fl ft # 0 

ftjfifiaTk&^fteai^^feao^, £ * ^ # 
x ^ ^ ^ m o TKrftft. Mgao 4 {ct:^efe 0 
* • y l ) f * 7 £ * v s a ^ t s 7 7 4 - 
( '/^ y/ftaxf-^ = 1/1 ) k X 0 



raiHBSGl-280295 (14) 
ft <fc # & so o * d*te& t LtH^/:. 

mp 10 5° 

NMR (CDC/ 5 ) <5 I 1.29 ( 3H. d, J = 6Hz ) , 
2.32 ( 1H. d, J=2.5Hz ), 3.2 6 ( 1H, dd . 

J = 5, 2.5 Hz ) , 3.8 9 ( 1H, t, J = 2. 5 Hz ) , 

3.8-4. 2 ( 1H, m ) , 5. 9 3 ( 1 H , s ) , 
7.1 - 7.4 ( 1 OH, m ) 
&?f&\ 7. 

dj — 1 4 - h s * — \ : :/ * t y t) a* 



- 3a - C ( IR* ) - 7 -t h=*-yx*-A*]- 4 



— X 


7" 


- a- - 2 


- T -fcf ^ 


♦y y 


y *? Jt O' di - 3. 4 


- h 




y ^ - 1 


i y :/ 




ij a. - 3 a - [ ( 


IS* 


) 


— 1 — T 


-fe h ^ -x 




A, ] - 4 - x ^ 


Ay — 


2 


- 7 f- 


y y y 








Ph Ph 



- A- # 1 f * t* "J y y S ml & *S 7k St & 5 «/ K 

^, ft a* * , Atffitt*£zkic-C8fettft. £ 
& ^ <, K|f*y H^ji/? tfy i- ^ o 7 h ^ 
77^ - (igfk/f u / : fi^{gxf /u= 40 :i) 

K X OttJJt^tiWOsH^OO *9 i* X V R* 
250 1 ft ix rti 0 
S * ft : mp 1 2 3 0 , 

Rf = o.84 ( m it / t is y : et & * a* = 20 
: 1 ) 

NMR (ODO*j) 9 : 1.35 ( 3H, d, J=8Hz ) , 
1.88 ( CH 3 , s ) , Z40 ( 1H, d, J = 2Hz ) , 
3.40 ( 1H, t, J = 2.5Hz ) , 3.74 ( 1H, I, 
J = 2.SHz ) , 5.13 ( 1H, dq, J = 6.5, 3Hz ) , 
5.9 2 ( 1H, S ) , 7. 28(1 OH, s) 

IR (Nujol) ca" 1 : 1 770 , 1 735 , 1 6 00 

R* (* : m 

Rf = o.4 5 («fb>f-^^ : ftigif ^= 20 : 1 ) 

NMR (ODO/ 5 ) S : 1.30 ( 3H, d, J = 6Hz ) , 



1.92 ( 3H, s ) , 2.38 ( 1H, d, J = 2Hz ) t 
3.36 ( 1H, dd, J = Z5. 5.5Hz ), 4.0 1 (1H, 
t, J=2Hz ) , 5.14 ( 1H, q, J = 5.5Hz ) , 
5. 92 ( 1H, s ), 7. 28 ( 10H, s ) 
IR (Liq.)ca* 1 : 1770. 1740 

# ^ m 8. 

d/ - 3. 4 - h 7 y ^ — 1 : y y t K 'J ^ 

- 3a - ( ( IR* ) - 1 ■ : > / 1 ^ * * V x 

f- a- ] - 4 - x ^ - a- - 2 - T *i 7- *y ; y X 
O* dt - 3, 4 - h 7 y ^ - 1 1 y y t K U a* 

- 3a - C ( IS* ) - 1 - ~:yyMA***yx 
a- J - 4 — x ^ — a^ — 2 — T M f- y J y 




^5^^J6 "Cft*: 592 ■POTa.3-a-^( R* 
9 y K^M L % 1.05 f O hU7x^A<7ft^7-f 
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4 1 7 «* * JW * , 7k^ffl% t 0<0?^Oi i 
io ^RS^Ho to JL* zk. fit 3 0 e 
Mgso, fc-C$£&&£**®2rL, »SE* v U * y 

9 € y V ? a -* Y ? y 7 4 - ( *y ? a ~» * v 
*:tttf*fA*=io:i) K £ 0 ft Z> t 

5 W O R* ft 3 4 8 -F *J iO' 3* * 117 * & % h iX 
R* : mp 111° 

NMR (0D0/ 5 ) * : 1.45 ( 3H. d , J=6Hz ) , 
Z40 ( 1H, d, J = 2Hz ) f 3.55 ( 1H. dd, 
J = 2.5 & 6Hz ) , 4.15 ( 1H # t, J = 2Hz ) t 
5.41 ( 1H, q, J = 6Hz ) , 5.9 4 ( 1H. s ) , 
7.1 ~~ 7.5 ( 13H, m ) , 7. 7 - 7.9 5 ( 2H, 
m ) 

3 * % : t® % 

NMR (OD04 5 ) d : 1.50 ( 3H, d, J = 6Hi ) , 
2.38 ( 1H, d, J = 2Hz ) , 15 5 ( 1H, t, 
J = I5Hz ) f 3.86 ( 1H, t f J = 2.5Hz ) , 



ftlflBg 61-280235 (15) 

5.4 4 ( 1H, dq, J = 6, 2. 5 Hz ) , 5.9 0 ( 1H. 
s ) , 7.1 — 7.5 ( 1 3H, m ) , 7.7-7.96 
( 2H, m ) 

^ m s. 

dj - 3. - *< v y \l Y \) a, 

- 3a - C ( 1R*) - -<y/>f ^it^if ^3 

- 4 — 7Xj=a^^^-x^--a^ - 2 — T-e^-vy 

/ J: y dj - i < - h?^*-! - y y n 

K V A' — 3<z — C ( 13* ) - 1 ~ -<y/-f^^ 

^ X f ^ ] - 4 - 7 i-A^^X^-^^ — 2 

- r * x y x 




* > i- ^ * *y y *r v a 2 2 1^ tTkr h 7 

t Kn 7 5 / 10 rfKglt, 0. 5 6 <0 n-y 
^A-U^*^^*tfxfci( 1.6 2 m^e a-/** ) * »D 



0 if #j 8 "C # fifc L R* <Q ^ x y* <f ^ 3 4 8 

-re c -caff ft 270 vto 7x.=.A*-;:/-tfy*-* 

* A, * * - h * flQ*_ -78 t K X 30 , 

RHif ^o^ffflfbT y *i ? a 7k S fff * 3n 
*. * o W «* « % zk ft & Mg80 4 tctltft, 

'J " ' h r ? 7 -( 

-(•x^a^#-^x:g^^i^A-=5 : 1 )*t 
j: o fit « -f * £ @ ft <o r* # 370 * bntco 

NMR (ODCU 3 ) <3 : 1.46 ( 3H f d, J = 6Hz ) , 
161 ( 1H, dd, J=2.5, 6Hz ) , 4.42 ( 1H. 
d, J = Z5Hz ) , 550 ( 1H, q t J = 6HZ ) , 
6.0 6 ( 1H. s ) f 7. 15 - 7.7 ( 13H, m ) , 
7.8 - 8.0 ( 2H, m ) 

IR ( Liquid ) or" 1 : 1 76 0 , 1 7 20 . 1 6 00 , 1580 

«iti t s ft<o s* # 90 -»^»e>n^o 

NMR (ODO/5) 3 : 1.53 ( 3H. d t J = 6Hz ) 9 
160 ( 1H. t, J=15Hz ) , 411 ( 1H, d. 



J = Z5Hz ), 5.54 ( 1H, dq, J = 6. 5 , Z5Hz), 
6.0 3 ( 1H. s ) , 7.1 - 7.6 ( 1 8H, m ) , 
7.8-8.1 ( 2H. m ) 
& * W 10- 

dj-14 — h ? y^ - 1 s v \l v \) a, - 



3a - C ( 1R*) -1-T-fe h * 1 ^ /u ] - 4 - 



7 


li^t^-xf-^ - 2 - 7 f- & S x Jb* J: 




d< - 3, 4 - h 7 y ^ - 1 — *< x y fc K- U a* 




3a - C ( IS* )-1-7*|>^-yif>]- 


4 


-^x-a-^^x^-a-- 2 - T -b? ^ v/ y x 




^9 t & m . «nt6is^oa*fr 95 

mp 12 0° 

Rf = 0.4 1 ( Jfi ft > u x : x 7- a, = 20 : 1 ) 
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NMR (CDOij ) d : 1.30 ( 3H, d. J = 6Hz ) , 
1.9 3 ( 3H, s ) , 3 3 9 ( 1 H, dd, J = 2. 5. 
6Hz ) , U0 ( 1H, d, J = I5Hz ) , 
5.16 ( 1H, q, J = 6Hz ) , 5.97 ( 1H r m ) , 
7.0 - 7. 4 ( 1 5H, m ) 

110 m *t ft b ti tz 0 
R f = o.48 (Ja<ty^^y:eft^x^/u=2o:i) 

NMR (CDO/ 5 ) d : 1.38 ( 3H, d, J=6Hz ), 
1.92 ( 3H ( s ) , 145 ( 1H, t, J = l5H2) f 
199 ( 1H, d, J = 2.5Hz ) , 5.15 ( 1H, d,q 
J~6. 3Hz ) , 5.99 ( 1H, s ) , 7.1 - 7.5 
C 1 5H. m ) 
11. 

d/-l4~h^V^-1-( 4 - > h * -y 
7 is ^ ) - 3a - [ ( IS* ) - 1 - T * V * 
•y x f ^ ] - 4 — x ^ ^ A' — 2 — 7 -b' f- y ^ 

«t d / - 1 4 - h ? y jx - s - ( 4 _> h 
*-y 7 i-AO-3a-C C IR* ) - 1 - T -t 



WiaBg61-280295 (16) 

h ^ •> X ^ A. ^ - 4 - ^ ^ - yv- - 2 - 7 f y 



y x 




-3.4-h7x,*-i-( 4 - > h * -y 7 x ^ 

a* ) - 3« - ( 1-tKo^Xx^A,)-4- 

x ^ - A- - 2 - T -fe *^ y y x ( ^fi|9S 59-265962 

O^^^lJ12KlSeK) 2 70 «?(R* < i;S*O 

4to ) %r y -xv 300 «*&O*$S7k&E££300 j£f 

T^KXtetho ^iSafcTk&O* 7k St ft Mgso 4 -C 
ft 6fe o &fttf^ft2*ff*iyij * a* 7 f * K ^ 

t6 i I »o a* as ^pfexff a* ifiao * a* 
ft b ix tz „ 

S* ft : R f = 0.34 ( ri ft > f u y ) 



NMR (CDC4 5 ) (5 : 1.42 C 3H. d, J = 8.5Hz ), 
10 C CH 5 , s ) . 2.55 ( 1H. d, J = 2Hz ), 
3.57 ( tH, dd, J = 5, 15Hz ) , 176 ( 3H, 
s ) , 4.3 1 ( 1H, t . J = I5Hz ) , 5.3 0 
( 1H, dq, J = 6.5. 5 Hz ) , 6. 7 - 7.6 ( 4H. 
A 2 B 2 ) 
R* ft : R f = 0.26 ( & {fc > ^ v x ) 
NMR CCDC/ 5 ) <5 : 1.40 ( 3H, d, J = 6.5Hz ) , 
2.0 ( 3H, S ) , 155 ( 1H, d, J=2Hz ) , 
145 ( 1H. dd, J = 6.5, 2Hz ), 3.76 ( 3H, 
s ) , 4.50 ( 1H. t, J = 2Hz ) f 5.27 ( 1H, 
q, J = 6.5Hz ) , 6.7 - 7.6 ( 4H, A 2 B 2 W. ) 

dl - 3, 4 - h ? y * - i - ( 4 - > h * y 
7 x ^ a- ) - 3a - [ ( is* ) : v y 4 a- * 



+ i/ i f yu ] - 4 - 


x ^ a- - 2 - r -« -y y 


y*?J:D : <U-3.4- 




Y # *S 7 x .= a* ) - 


3o - [ ( 1R* J - 1 - 


y ;/ 4 * * -y x 


A') — 4 - x f = A' - 2 — 



r -tf i- s y y 




^ 3f #J 1 *J J: £>' 2 0^ttte*U-C»e>ti6 d 4 
-3.4 — h^y^-i — ( 4-y y -y 7 ^ - 

J* ) — 3d - C 1— t Kn^.yxf-A*) — — 

x .= - 2 - T -fef ^ y y y (^ISBB 59-265962 

-t<D#3*#|i2K:ie«&)* £ #J S «r ft J: 
««0^o^;574-lcnfll«t4i 13* 
- t K a * -y X A, ft ( ^ *£ & m ) *? J: O* 1 R* 

/wo 

CJ>fc:#e>H*:ls*-fc K a * c/ x t a, ft 
5T0^t*l*f ^ 7t K n * ? >> 20 K » 
jSKlh i) 7 x r ^ * ^ 7 y 1. 1 ^&C>' StJ&lF 
age5oo^^r^Q,Jt, *i*7rooi?07/^*A'# 
^fift^x^A-^ao^^o *»j%<o-t*#, S&fc 
X 3 ^ « r# o ^ffiT^j^^S^U. ^S*r-y 
U * y a* 2 y K^o-^h^^^-f — (v^a 
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~* * * s : i ) K X 0 ffi K i" 

mp 10 1° C x-f^i^^MfB) 
R f = 0.5 ( JS <t > f* \s v ) 

NMR (CDO/ 5 ) * : 1.55 ( 3H, d, J = 65Hz ), 
155 ( 1H, d, J = 15Hz ) , 3- 6 ( 1H, dd . 
J = 6.5, 15Hz ) , 170 ( 3H. s ) , 4.6 
( 1H, t, J = 15Hz ) f 5.4$ ( 1H, q. J = 
6.5 Hz ) , 6.T - 7.6 ( 7H. m ) , 7. 8 ~ 
8.0 ( 2H, m ) 
IR (Nujol) en" 1 : 32 80 , 2 1 40 . 1 7 45 . 1 7 20 . 
1608. 1590 

l3 *_ t Ka*-;>x*-/ufc;500 «yfc 4 #;d<J£ffc 
>?-uxct*l5^;£Oh U x T * T ; v & D-' AS 

*0?cllfffl;° 'J K <t 1 0 M - 1 5 fa R 15 

W fi» * * * JS Eft * K -C r fiE ft fc* Vk , 7K6to Mgso 4 
KtK^ftSii^t^ gfftO s* # 5 00 ■* 

* » b n 0 



J5BI03 81-280295 (17) 

Rf = 0.6 1 ( £ ft > * U > ) 

NMR CODC^j) <5 : 1.59 C 3H. d, J = 6.5Hz), 
2.55 ( 1H. d, J = 2.5Hz ) , -3.7 ( 1H. S ), 
3.70 ( 3H. s ), 4.38 ( 1H. t. J = 25H2 ), 
5.5 3 ( 1H. d.q, J = 6. 5. 3Hz ) 

0 n m 

x = ^ ) - 3a - [ ( 1R* ) - »/u x 
A* ] - 4 - x f- — ^ - 2 - T -tf ^ v> / ^ 



OCHO 




^^^J 12 VC^Ufc^&-e{#P?ix6 d * - 3. 4 
— h ? * — 1 - ( 4 — > h^.y^^-A-)- 
So - C ( 18* )" - I - tKo*y*f-A'5- 
4 - x =. — 2 — 7 M T & S * t 0 6 X h 

MJ 7 x s ^ * ^ 7 ^ y 230 ^iSraDl ?>o O V> 



•C *K * T 15 0 * <o 7 % / & # # v & * *- 1- * 

? y ? ^ - c c/ ^ a ~. * : ft^^f ^ = 
2 : i. Rf = 0.4 ) K x *) ft m-t*bBto<t* 
%a so •v&Wbftt-zo 

mp 79 "C ( ^x?-A*X — "TA^^USA ) 
NMR (ODC/ 5 ) I : 1.46 ( 3H. d. J = 6.5Hz), 
154 ( 1H, d, J = 15Hz ) f 3.49 ( IH.dd, 
J = 6.5. 15HZ ) . 174 ( 3H. s ) , 4.4 8 
C 1H. t, J = 15Hz ) , 5.38 ( 1H. q, J = 
6.5Hz ) , 6.75 - 7.55 ( 4H. A 2 B 2 M ) . 
7.98 ( 1H. s ) 

&*sn 14. 

di - 3. 4 - Y 7 v * - 1 - C 4 - > h * y 
^ y ^ ^ ) ~ 3a - ( i-fcKo^yx^-^u) 
- 4 - x^^/u - 2 -7 ff & y y 




^^fj 1 io X If 2 ^^&^*Ct^filc?Hi 
dJ-3>4-h?y*-1-( 4 - > h * f 
v y a- ) — 3-T-t^-A/ - 4 — x «^ — /u — 2 — 
i> / y (4fMn 59-265962 © & 3* &\ * 

Kit® ) 460 -r f 7 t jrfjiy 
/^y-^3^om#^«:S«U, 0 c ten 

Na BH 4 6.0 * flO £ £ o 10 7}&fi£$x X A'*flO 

TKCfeft. Mgso 4 K X «i*o ?&^M^^Kffi^r 

-v^tf^:ft^x^^=i : 1. Rf *o.3 ) 
J: OfllfitS i gfcMfc^ 460 -M^f)Kr; 0 

NMR (CDOi 5 ) I : 1.2 4 ( 1H, d. J = 6.0 Hz ) , 
1.28 ( 2H, d. J = 6.5Hz ) p 139 ( 1H. d, 
J = 2Hz ) . 3.70 ( 3H. S ) , 12-14 
( 1H. m ) „ 17 - 4.2 ( 2H, m ) , 4.5 9 
( 1H, d. J = 15Hz ) , 6.70 - 7.25 ( 4H. 
A 2 B 2 SI ) 

1. 24 i 1.28 <D'Str + *'<D)ltfrb R*/ S * = 1 /I 

-rt *> * c t & W b t>* t tz o tz o 
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d| - 3> 4 - Y 7 y — \ - ( 4 - 
^ y A/ ) ~ 3a - C ( 1R* ) - 1 - y / ^ 

+ - 4 - x^^^v - 2 — T -bf -f- 



000 Ph 



OOHj 



$ ^ #j 1 4 x- ft e> n fc fk & ^ ( R* £ 3* O & 

) 3 ? ^ SO i/OgTkf h 7 t f'o 7 ? y|C 
g L , U (0 M) 7 i-^-tA 7 ^A^' 18 
fOSr&^gsfcfln;*.*, * # T 2. 4 1 9 <D T S * 

* ^xt/u^jQX., 5 7} fej *ft # *f * 0 

-e £ tt fife „ s«tf*L-c»F>n*2»ii*s/ij* 

# J fc' »»/ o v }. ^ 7 7 f - ( 5/ ^ a * 



?5Rrl93Gl -280295 (18) 

3ft * o 
R* * : 

NMR (CD0/ 5 ) d : |.43 ( CH 5 , d , J = 6Hz ) 
2-51 ( 1H, d, J=2Hz ) , 149 ( 1H, dd, 
J = 6, 2Hz ) , 173 ( 3H, s ) , IB - 4.3 
( 2H. m ) , 4.70 ( 1H f d, J = 15Hz ) , 
S.40 ( 1H, q, J = 5Hz ) , 6. 6 - 7. 6 C 7H, 
m ) . 7.6 - 7.9 ( 2H, m ) 
0 m r « 1 6. 

4i-X_4- - h 7 :/ ^ - 1 - ( 4 - > h ^ -y 



A/ 4* 


i f ^ ] - < - 7 x 


^A^^^X^^A- 


- 2 - 




4 - h 7 ^ ^ - 1 


- ( 4 


— > h + is -< x a* ) 


- 3a - C ( 18* ) 


— 1 - 


^ v y >r A'^-^-xx^ 


*-D-4-7x^ 


A* + * 


x f - 2 - r -tr 





CH 5 



OOOph 



flPh 

or 00H 5 



.SPh 



Phooi 



d^O" 5 



OCH 5 



0.7 1 «^0'N*1f/^A,^^7 1 f x%r ^ h?t 

!l t > AA,4. t rf ( 1.B2 m *A*/,4 ) * 

® K: # 3* fl) 15 K-C^fiSL/c^^y-'f a. # 

( R*. S* <0 t # 0 ) I f O 1 0 ml THP & * M 

^S'-tfs'*-*-.*****-- |> 767 f 0 THP 

#*&:f* 0 Mgso 4 *t t 0 

to : 1 JteiOR^i^s^t^ttWJjfii 
R* ft : 570 

Rf = 0.46 («ft>fU> :ft^xt^ = 2o:,) 
NMR (CD0/ 5 ) d ; 1.45 ( 3H f d, J = 6Hz ) f 
3.54 ( 1H, dd, J = 8, 2.5Hz ) , 172 ( 3H, 
s ) * 4.05 ( 1H, d, J = 15Hz ) , 4.66 ( 1H, 
d. J = 15Hz ) , 4.37 ( 1H, d, J = 2HZ ) , 



5.4 8 ( 1H, q, J = 6Hz ) , 6.6-7.6 ( 12H. 
m ) , 7.7 5 - 8.0 5 ( 2H. m ) 

3 * ft I 1 8 0 m & ft h tl tc o mp 8 5 *C C * X 
A* x - ;f A*** F> & j£ A ) 

NMR CCDO/5) d : 1.54 ( 1H. d, J = 6HZ ) , 
15 - 18 C 1H, m ) , 174 ( 3H, 5 ) , 
4.0 ( 1H, d. J = 15Hz ) , 4.72 ( 1H, d. 
J = 15Hz ), 4.12 (.1H, d, J = 15Hz ) t 
5 5 0 ( !H, qd, J = 6. 3Hz ) , 6.5-7.7 
( 1 2H t m ) v 7.75 - 8.0 5 ( 2H, m ) 

IR (Nujol ) cm-* : 1 7 55, 1 7 32 

^ * M 17. 

d<-U-h7^^-l-( 4 - 



7x = aO - 3a - c ( 1 s* ) - 1 - -i^y-f 



^ t + i f A' ) - 4 - 7 x = 


A' f- ^j- X ^- 


A' 


- 2 ~ T -fcf ^ J x u <\t - 


- 3. 4 - h 7 


X 


^-1-(4->r-*V7X- 


A, ) ~ 3a - 




[ "( 1»* ) - 1 - / -f 


* 'V X 7^ A- ) 




4 - 7 X — A-f-^X^-— A' — 2 


- T -tf 7^ ^ y 
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^ * t > f ^ •/ 'X 7 ^ X 0.4 ^ ^ Mfc? * 7 

t k ° 7 7 1 0 ml K m m t , tK * T M 8 ml <D 

n ~7r*,\)1-9±~»*'*-sfc( t.6 2 m 

^^■^SSOiPOi^fUt K a 7 ? V m « 

* aa * , -re r -c i Bsra * » -c 7 x 
b# r-1 # # <, Mftif ^o^tfi«a<try* 

,'r, : ift x f- a, = 5 : i , R f = 0. 3 ) It X 0 ft WL ~f 
Rf = a4 ( a <fc > + * * ) 



?5raB3 61-280295 (19) 

NMR (ODC* $ ) * I 1.59 ( 3H. d, J = 6Hz ) , 
3.70 ( 3H, s ) , - 3.7 ( 1H ) , 4.6 2 
( 1H, d, J = 2.5Hz ) , 5.55 ( 1H. d q . 
j = 6. 15Hz ) , 6 7 - 7.6 ( 12H, m ) , 
7.8 - 8.0 ( 2H. m ) 

# ff! i 2 t-»^/:R*-<y/^ » * * * * 

R f = c.28 ( a <fc / t * -y ) 

NMR (ODO* 5 ) * : V56 ( 3H, d, J = 6Hz ) , 
3.64 ( 1H. dd, J = 6. 2.5Hz ) , 3-7 2 ( 3H, 
s ), 4.81 ( 1H. d, J = 2.5HZ ), 5,51 ( 1H. 
q, J = 6Hz ). 6.7 - 7.6 ( 1 2H, m ), 7.8 ~ 
8-0 ( 2H, m ) 

IR (Liq.) «~ 1 : 1750, 1712, 1 600 , 1 5 80 
18. 

K y -^^ ) - 3fl - [ (U*) - 1 - * * j ^ £ 
*.yx^A< - 4 - i - - 2 - T T i? S y 



OCHO 

OH 5 | f ^^s^OOHj 



? 0 ) 440-?^^7iC-?-h7t V a 7 ? V 

Uh lj 7 XaAf*^7-f X 890 -P & O' ^ ^ U 

* ^ * fln Jt , Mgso 4 K "C 

g^s^o -y } ) * * » 9 * * v ? ° ~* v 

? 5 7 4 - ( ^ o ^ * t '/ : ft^^f ^ = 
1 : i )K:j:0«r«-r^ < bg^<k^^i68-F^ 

R f = a3 3 (ja<fc>^^^:B^^ x ^^= 40:1 ) 

NMR (CDO/j) J : 135 ( 3H, d. J = 6HZ ). 
2.48 ( 1H, d, J = 2Hz ) f 133 ( 1H, dd . 
J = 6. 2 Hz ). 3.74 ( 3H. 5 ). 190 ( 1H. 
t, J = 2Hz ), 3.95 ( 1H, d. J = 15Hz ). 
4.82 ( 1H, d, J = 15Hz ). 5-21 ( 1H. q. 
J = 6HZ ), 6.6 - 7.3 ( 4H, A 2 B 2 ®. ). 



7.8 9 ( 1H. s ) 

m n n 19. 

d/ - 3. < - (• 7 •/ ^ - 1 - ( ^ - * t * -y 



<< *y */ a* 



) - 3a - C ( 1R* ) ~ 1 - T * h » 



■y x 



ocoohs 



OOH 5 



^ n n 1 4 $ p? n <k ^ « ( <t s* ^> * 
? 0 ) 200 ^*ffl^t^*wr iR^icSfC, 
ft| L '/ 'J i* ¥ & 5 y£ y y#a-*\>??74- 
(.y^a^N^.^y:ft^xf-A'=i : 1 
0 ft M-T t B W <b^%» 200 «?i ; H^nt, 

r f = 0. 5 6 ('/^o^^fy ^= 1:1) 

NMR (ODOI3) ^ : 1.32 ( 3H, d, J = 6Hz ), 
1.95 ( 3H ( s ). 145 ( 1H, d, J = Z5Hz ), 
132 ( 1H. dd, J = 6. 15Hz ). 175 ( 3H, 
s ), 192 ( 1H. d. J = 1SHz ), 4.70 ( 1H t 
d, J = l5Hz ). 192 ( 1H. t, J = 2.5Hz ), 
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5.20 C 1H. q, J=6Hz ), 6.7 - 7.3 ( 4H. 
A 2 B 2 g ) 

1 - C * - > h * y 7X-=.^)-3-T-t^ 
- 4 - ( 12--yx|>fr^:E-y-/u) — 2 - T 
* ? * S x 



ch 5 rr 



OCHj 

* &<t / f * v 20 nt KmtR L * £ tlK < 

1.25 Ml O y * T y * m * . 2V$Mfrt)>0&fci& 
9c* -30°** ^ to tit*. 

fflfk> t w^tol, * ft & Mgso 4 t ft $k 0 

ffi £ JSK; %f -x 9 ii # a, (O y * v Y * -* \ ? ? 



VINIB5 61 -280235 (20) 

7 -f - ( ^ o * t y : = 3 ; , ) 

»C J: Ott«t* i Sftfk^te 9 3 0 ^i^PjKt. 

Rf=0.45 C x ^ o ^ * ^ x :g^ f gx^/u=) : 1 ) 

NMR (ODO* 5 ) a : 1. 1 5 C 3H, t, J = 6.5Hz ), 
t.21 C 3H. t, J = 6.5Hz ), 1.5 - 2.2 ( 1H, 
m ), 2.35 ( COCH 3 , s ), 3. 4 ~~ 3. 9 ( 5H, 
m ), 4.21 ( 1H, d, J = Z5Hz ), 4.4 -w 4.35 
( 2H. m ). 6.8 — 7.5 ( 4H, A 2 B 2 S ) 
£ % #J 2 1. 

dl-3, 4-h 7 x^-1- ( 4 - ^ h ^ 
7 X z: ^ ) - 3 g - ( j _ b K p * V X /v ) - 
4 - ( 2. 2 - ^ 1 h * -X x ^ a* ) - 2 - T-fe*^ 



*s J y 



OH 

CH, "1 



(OEt) 2 



OCH, 



th*a7 7 x:>^y-/u=io : 10 fe^-g 

& 15 KI g J$ L . ~20 *C VC X 150 -?(ONaBH 4 



77-f-(ftgxf>: < y^o'\*t , /=2 : 

NMR (0D0I S ) I ppm . tfl2 ,.04 ( 9H. m ), 
1.55 - 2.60 ( 2H, m ), 3.13 ( 1H. dd, 
J = 2.5, 6Hz ). 3.27 - 187 ( 5H, m ) f 
3-82 - 4.32 ( 2H. m ), 4.6 0 ( 1H. d, j = 
5.5Hz ), 3.72 ( 3H. 3 ), 6.7 - 7.3 ( 4H, 

a 2 b 2 m ) 
22. 

7xayu) - 3g . ( \ - y S 4 a, * * y * 
^ ^ ) 4 ~ ( Z2~c^x m -y 1 t a, ) - 2 
- T * ^ * y x 



CH 



OOOPh 



(OBt) 3 



OCH 5 



& ?! &\ 1\ X % h *L it & Sfa 2ZV * 1 <D 

& 7k a <t > f u k m m l % f v ^ x 0.2 *i o 

^•CSItl^" V K iso ^ 4:2)0 X. 20 B»M E 
tt 2> & % -y y ^y^v^ a^- h sr y ? ^ ~ ( 

^-t^ <?:• g^j^ 260 v^ftibixfco 

NMR (ODC/5) 3 : 1.60 ( Z25H, d, J = 6Hz ), 
1.5 5 ( 0.75H, d, J=6Hz ), 3-70 ( 3H f s ), 
5.2 5 - 5.7 5 ( 1H, m ), 6.7 - 7.7 ( 7H, m ), 
4.69 ( 1H, t, J = 5.5Hz ). 7.8 5 - 8. 2 5 ( 2H, 
m ) 

6 m ^ 21 

d/-14-h7X^~ 1 - ( 4 - / h * y 

7 X ^ ) - 3 g - (l--<yy*>f^^^. yxf 
) — 4 — ( 2 - * A/ J x /u ) — 2— T-tf 



7- x y v 



OOOPh 

OH ^'nT^° Ho 



OOH 5 



ARABS 61-280295 (21) 



£ 3f ffl 2 2 -C fft b tl rtl <b ^ 2 6 0 * * X h 7 

a f = 0.3 ( Bfea* * ^ ^ : c/^D-s^^^ = i : i ) 

NNR (ODO* 5 ) 3 : 1.56 ( 3H. d, J = 6H* ). 
1.54 ( 3H, d. J = 6Hi ), Z 5 - 3. 5 ( 3H. 
m ), 3.72 C 3H, s ), 4.10 - 4.55 ( 2H. 
m ). 5.4 - 5.8 ( IK, m), 7.5 ( 7H. 

m ) . 7.7 - 8.0 ( 2H, m ), 9-74 ( 1H. br, 
s ) 

# ^ m 24. 

7 x - /u ) - 3C - ( i - *<i/s/M/*jJ-*^3: 



OCOPh 



C0 2 H 



OCH 5 



^^fRj 23 -e»p>nfc<k^4& " 0 * * ■ T * h 
v 2 MtKmmL. # 3 - vxk* c 100 * ) k 

S^L-ti%'?ix*$£&%^^ a ^ * v ^ : & & 
x ^ a, = 1 : 1 O % K X ft « ffl f V * * » tlc 
B f =o.i £ 22 J: 0 § ffHfc %> 9 1 * * ; & ^ 

NMR (ODO* 5 ) 3 : 151 C 1H ' d ' J==6H2 >' 
1.54 ( 2H, d, J = 6Hz ), 13 - 3.5 ( 3H. 
m ). 3.70 ( 3H. s ). 4.0 ~ 4.4 ( 2H. m ), 
5.3 - 5.7 ( 1H. m )» 6.7 - 7.5 ( 7H, m ), 
7.7 ~ 8.0 ( 2H, m ), 8.9 6 ( 1H. br . s ) 
£ S* &\ 25. 

di-i4->-9y*-i-(4- *J_+JL 



I - 7 M * '/ J V 



OCOPh 
\ 

CH 5 



OCH5 

W 24 30 "V * * > * 

* a, 2* 7 i f:t*mm)A'=i : i o a ^ 
g 8£ K: # L , * a> * - a- vM * * - :/ 7 f K 

60 *9 O T * 7 X / - A'&fiO,*. 2 (Ul i" & o 

Sfctefcefesfcx^A-fcan*. ft & & it ± h 'i * 

* * , * o « -C ft 5 . 

b n * & v * «; # a- ana ^ ° ^ i* ^ ? 7< 

Bf 4= 0.3 ) KJ: 9«*f *fcB»»Tq 

tl tCo 

26. 

( 33. 43 ) - 1 - ( 4 - / y * *y 7 * ^ a,) 



- 3 - C C IK ) - 1 - 7 f ^ y > f ^ ^ ') ^ 
OSi <+ 



chj rT 



OMe 

*»«3fcJ:0»fcRiB<fcO'-'f K o * y * 
^ a- 9 0 DMF 3 K i§ L . t - 7 A* 

> t ^ '/ m ^ ° y k 1 6 0 ^ a -1 5 / - 

7K«to MgS0 4 KH^iSi^. * y ^ D 

-.*it-x:ft«x^/u=2 : 1 fcXftf = a650 
W it & %d 100 i» i4 >b K o 

Ca] 2 «° -112° ( c = 1. OH04 5 ) 

NMR (ODOI5) ^ I 0.06 ( 6H f s ), 0-7 6 ( 9H, 
S ), 1.26 ( 3H, d, J=6Hi ), 147 ( 1H, 
d, J = 15H2 ). 3.29 C 1H. dd, J = 3. 2.5Hx ) f 
3.75 ( 3H. s ). 4.27 ( 1H, dq. J = 6, 3Hr ) , 



4.5 2 ( 1H. t, J = 15Hz ). 5-7 5 - 7.5 5 C 4H, 
A 2 B 2 & ) 
27. 

(38, 43 ) — 1 — C A-/Y*-y-7*-As) 

- 3 - C ( 1 R ) - t - 7 T a, & } f- a* > \) a, 

* + *S X. + JU ) - 4 -7 X.-A,1-j-3L1-— 

l - 7 m f- * j y 



08i<+ 



CH 5 




£3r#J 26 i 9 » 1/ A*# 60 "9 * ifeTk^ 

* g t ^ a ft ais w ( i 1.6 * »; * a* 
t'^a-u ^ * a* * ^ tr * * x - 7 a tic 

•"Cfla*.30fl>tefr o i^7xs^i?^/u.f K 75 ^ 
C 1 > 5 t Kb 7 ? yjltjD^, -7 8°- 

/i % tK at 3 @ o MgS0 4 K -y f a ^ * if 



ftffilBg 61-280295 (22) 

^ : ft <a x ^ a* 5 : 1 «*IC t U * 

m 3 8 i?^l|tjn/; 0 

NMH (0D0* S ) d : Q.08 ( 6H. s ), 0.7 6 ( 9H, 

s ), 1.30 ( 3H f d, J = 6Hx ). 3.37 ( 1H. 

t, J = 3Hz ), 3.74 ( 3H, s ), 4.3 ( 1H. 
dq, J = S. 3Hz ), 4.77 ( 1H, d. J = 2Hz ), 
8.7 - 7.5 ( 9H, m ) 

(«)^ -96° ( c=1 , 0HO^ 5 ) 

& ^ m 28. 

( 38, 43 ) - 3 - [ ( 1R ) - t - 7 f /i, y 
OSi <+ 

& ^ #J 27 X*^fc^*7 x ^ a ft # so ■? 2 

mtor* h ^ h y tk?%T24o*<d 



« t ^ O < 0 »D ^. ^ o I 0 fl" ffl ft ft o ft « * f- 

a* * »o • Tkirco y ^ u ^ 

*t / : ftfixt ^ = 2 : 1 <o|-C R f = o.54 

mp 76° 

NMR CCDC/3) * : 0.08 ( 6H, s ). 0.8 9 ( 9H, 
s ), 1.26 ( 3H. d, J=6H2 ), 3.40 ( 1H, 
br.t, J = 3Hz ), 4.31 ( 1H, dq , J = 6. 4Hz), 
4.59 C 1H, d, J = 2.5Hz ), 6.2 ( 1H. s ) f 
7.32 ( 5H, m ) 



WW A H * ttc * €r ft 



